. This model implies an upper plate position of the AA during the Cretaceous. The widespread Barrovian-type metamorphism within AA basement units was thought to be contemporaneous with high-pressure metamorphism and nappe stacking within Penninic units, together forming a paired metamorphic belt (for review see Stiiwe [1998] and references therein). Additionally, similar kinematic data (topto-the-W-NW shearing within the AA as well as Penninic units) were used as an argument for their synchroneity [Behrmann and Ratschbacher, 1989; Behrmann, 1990 ]. to explain the observed P-T-t paths within the AA block. Furthermore, the relationship of heat flow and the timing of metamorphic events and the role of lithospheric strength with respect to formation of successor basins are investigated.
Tectonostratigraphy and P-T-t Data
In this section we briefly summarize the distinguishing characteristics of AA units. P-T-t data used as constraints for the numerical model are listed in Table 1 
Upper Austro-Alpine (UA)
The UA nappe complex, the uppermost element of the AA nappe edifice, consists of internally imbricated basementcover nappes (Figure 1) . The basement consists of Ordovician to Carboniferous fossiliferous sequences exposed in the Paleozoic of Graz, the Gurktal thrust system and the Graywacke Zone with minor intercalations of crystalline basement in the last. The basement is unconformably covered by Permian to Eocene sequences, most of which are exposed in the Northern Calcareous Alps (NCA) (Figure 1) 
Basic Assumptions
In this section, kinematic and heat flow assumptions adopted for the numerical modeling that rely upon geological data and their interpretation are outlined. They are summarized in Table 3 . An attempt was made to match kinematics used for the numerical model study closely to those deduced from geological information (see Table 3 ). Although this paper focuses on the Cretaceous tectonothermal evolution of the AA microcontinent, it is also necessary to account for pre-Cretaceous tectonic events since the Early Cretaceous thermal structure is a function of the preceding (Table 3 and Figure 5d ). For both mechanisms a velocity has to be defined in the numerical model which may vary laterally in the case of erosion. The change of the exhumation mechanism was adopted in order to maintain correct tectonostratigraphic relationships between tectonic units. However, it is important to note that the choice of the exhumation mechanisms adopted for the numerical modeling does not contradict field observations (see Table 3 Figures 5a and 6a) . The model geometry for the above mentioned underthrust event was chosen in such a way that the predicted P-T conditions gradually increase toward the SE in agreement with field data (Figure 5a ). Subsequent exhumation of the UA domain by thrusting is accompanied by advective heat transport upward counteracting cooling during contemporaneous subduction of the MA (Figure 5b ). Therefore a separate temperature peak is predicted by the numerical model (Figure 6a) . The shape of the modeled P-T path during decompression is very much dependent on the velocities used (Figures 5c, 5d, and 6a (Figures 5f and 5g) . The latter resulted in a short-lived cooling phase (Figures 5g and 6a) . In general, burial of UA units after its emplacement towards the NW (Figure 5e deduced for these steps, respectively. It is important to note that although we used different exhumation mechanisms, no significant differences in the predicted P-T paths can be observed (Figure 6b ). In the absence of shear heating the shape of the P-T path appears to depend primarily on the velocities of tectonic processes (see also Figure 6c ) and not on the exhumation mechanisms used. As mentioned in section 4, we adopted erosional unroofing for the above mentioned second step, although tectonic unroofing may have played an important role. The thermal structure of the lithosphere clearly reflects the decompression history such that a pronounced upwelling of the isotherms can be observed in the area of maximum vertical movements (Figure 5d ). 
Continuous

1996
]. According to our strength calculations, subduction of cold and strong oceanic lithosphere also affects the overriding continental plate, which gains strength at its leading edge (Figure 4b ). In the same way, UA rocks regain strength, when they are underthrusted by the MA, the LA or the South Penninic ocean (Figures 5b, 5f, and 5g) . On the other hand, exhumation-related advective upward heat transport, together with an increased heat production rate due to radioactive [ 1996] and Dunkl [ 1992] . The closing temperature range of phengitic white micas for the nøAr/39Ar system is taken from yon Blanckenburg et al. [ 1989] and Kohn et al. [ 1995] . decay in thickened continental crust, causes weakening of the thickened orogenic system (Figures 5d and 5f ). It is important to note that depending on the thermal regime, lithospheric strength can vary considerably across an orogen. Using the kinematic and thermal assumptions outlined in preceding sections, low strength is predicted in central parts of the orogen whereas the leading edge of the overriding plate represents a high-strength region.
Implications for Dynamics of the Austro-Alpine Unit
In this section, modeling results are discussed and compared with models based on field and laboratory data. They coupled their data with a P-T path that is characterized by an isothermal exhumation path terminating in an amphibolite facies metamorphic overprint around 90 Ma. Additionally, the intimate link of metamorphism and deformation was emphasized by Stawe [1998] . Using the model assumptions outlined in section 4, we were able to reproduce these particular features, placing the eclogite facies metamorphism as late as 95 Ma (Figure 7a) . Only fast exhumation results in an isothermal exhumation path and prevents an obliteration of the HP-mineral assemblages due to thermal re-equilibration. According to our model results, it is important to note that isothermal exhumation of the eclogites occurs within 5-10 Myr, equivalent to average exhumation rates ranging from 7.5 to 4 mm yr -• respectively. The resulting P-T path seems to be largely independent of the exhumation mechanism (thrusting versus erosion) used but strongly dependent on the velocity of the processes. This suggests that the high-pressure event was followed by the amphibolite facies overprint within a time span of 10 Myr. In our numerical model approach we explain the P-T path related to the burial-exhumation history of the eclogites by heat conduction coupled with heat advection and radiogenic heat production. Alternatively, episodic release of heat due to syndeformational shear heating might have been an important heat source during the Cretaceous metamorphism- If we compare the modeled crustal thickness before the collisional event with that predicted at the end of the Cretaceous, we have to realize that they are close to equal (compare Figures 4a and 5i Inger, S., and R.A. Cliff, Timing of metamorphism
